The changes of potassium currents in RCS rat Müller cell during retinal degeneration.
Müller cells are the principal glial cells expressing membrane-bound potassium channel and predominantly mediating the homeostatic regulation of extracellular K+ produced by neuronal activity in retina. It's well known that Müller cells can be activated in many pathological conditions, but little is known about the change of potassium currents of Müller cells during the progression of retinitis pigmentosa. Herein, the Royal College of Surgeons rats (RCS rat) were employed to investigate some phenotypic and functional changes of Müller cells during retinal degeneration such as the expression of Kir4.1, membrane properties and K+ channel currents by using immunohistochemistry, RT-PCR, western blot and whole-cell patch clamping respectively. Compared with Müller cells in control retina, increased glutamine synthetase (GS) mRNA levels were seen at P30 and P60, and then decreased gradually in RCS rat retina. Morphologically, Müller cells showed significant hypertrophy and proliferation after p60. The increased expression of intermediate filament, glial fibrillary acidic protein (GFAP) and vimentin began at P30 and reached a peak at p60. Kir4.1 channels presented a peak expression at P30. Concomitantly, K(+) currents of Müller cells increased at P30 and decreased at P90 significantly. We concluded that retinal Müller cells of RCS rats underwent an activation initiated by the onset of retinal degeneration before p60 and then an obvious reactive gliosis, which led the basic membrane properties to suffer marked changes, and caused the Kir4.1 channels of Müller cells to occur a clear functional shift, even lose their normal electrophysiological properties. This process aggravates the impairment caused by the initial photoreceptor degeneration.